Abstract-Brain-machine interfaces (BMI) have largely been demonstrated in laboratory conditions involving, mainly, healthy users. We have recently carried out a series of studies with a substantial number of motor-disabled end-users operating different brain-controlled devices in ecological conditions and without the assistance of BMI experts.
In the framework of the European integrated project TOBI (Tools for Brain-Computer Interaction, http://www.tobiproject.org), we have started to combine brain-machine interfaces (BMI) and assistive technologies [1] in order to develop a variety of practical devices for motor-disabled people [2, 3, 4] . These BMI prototypes have been extensively tested by motor-impaired users after a short training period. A substantial number of tests have been carried out at end-users' home and clinics, outside well-controlled laboratory conditions. Equally significantly, non-BMI experts (assistive technology professionals and therapists) have run many of these tests independently or with a minimum of remote assistance from researchers [5] .
A central concern in our research is how to facilitate the operation of brain-controlled devices over long periods of time. This is a challenging problem due to the limited (and variable) information carried by brain signals we can measure, no matter the recording modality. I will argue that efficient brainmachine interaction, as the execution of voluntary movements, requires the integration of several parts of the central nervous system and of external actuators.
In this talk I will summarize this work and the main lessons learned from this major effort, highlighting new principles incorporated in the brain-controlled devices.
In particular, our approach is based on spontaneous and voluntary modulation of EEG rhythmic brain activity that does not require any kind of external stimulation, thus reducing user's fatigue. Our BMIs analyze EEG signals to determine user's intents through the use of a probabilistic classifier with evidence accumulation [6, 7, 8] . Our BMI approach incorporates some additional principles -in particular, shared control, see [9] for an exemplary application of this principleso as to increase reliability, reduce workload, and facilitate split attention [10] .
